ENERGY STAR®
HVAC Quality Installation

Sponsor Guide

' ' LEARN MORE AT
&wﬁfk energystar.gov

Version 3
August 2011



Table of Contents

I [0 1 0T [N T (oo RSSO P UV PRORPRRRRTN 1
2. Program EIBMENTS........ve ettt ettt e e e te et e enreesae e e re e aeeneenne e 2
20 O = T 11 o1 1Y/ 2
2.2. Installation REGUITEIMENTS ........couiiieiieieeie ettt nae e 2
2.3, IMPIEMENTALION ...t ettt st e e ne e beenbe st e nne e 4
Contractor Eligibility and RECIUITMENT..........ccceiieeiieieee s 4

(O00] 0112101 (o] gl I =111 T OO U RSSO P PP PP PPV PRURUROROS 5
Contractor Participation AQreEMENT ...........coviiiiiieieeie e se e se e sreeaeereas 5
Documentation REQUITEMENTS........ccveieiieiieieeieseeste e e e e e saeeae e sre e e e e sseeeeenee e 6

2.4, VEITICALION ...ttt bbbttt b e bbbttt e e e 7
Verification Provider QUalifICAtioNS...........cvoiiiiiiiiie i 7
VErification PrOTOCOL..........coiiiiiiiieese s 7
Verification Selection ProtOCOL..........coviiiiieie e 9

T O] L1 [0 1= 10
2.6. ENERGY STAR Branding & LOg0 USE .......coiiiiiiieiiiie et 10
PAITNEIS ..ttt r e eenes 10

(00 011 (o1 (0] TP PPRPR 10

2.7, IMIBIKETING ...t bbbttt sttt bbbt 11
2.8. Feedback and Conflict RESOIULION ..........coviiiiiiiieeee e 11

3. Program Cost and BENETItS .........ccuiiiiiiiic i 13
4. Summary of Requirements for Program Partners..........ccccveeeiieieiiesee s 15
APPENDIX A: ENERGY STAR Partnership AgQreement ...........cccocvvereiinrveresieeseene e seesee e 16
APPENDIX B: ENERGY STAR Commissioning REPOIT ........c.cocviiiiiieiiiee e 19
APPENDIX C: ENERGY STAR Verification REPOIT ........ccooviiiiiiiiiiinenisieieee s 27
APPENDIX D: Sample ENERGY STAR CertifiCate .........ccooveeriiiiiiieeiieseee e 30
APPENDIX E: ENERGY STAR Marketing MaterialS...........cccccooveiieiieiieiieieec e, 31
APPENDIX F: Sample Case StUAIES.......ccveiieieiie ettt 34
APPENDIX G: VErifiCation PrOCESS .......c.eiviiiiiiieiieieiesiesie sttt 36
APPENDIX H: Program Plan Outline and Key Design EIements ...........c.ccoovvvvinieienenencnenen, 37

ENERGY STAR HVAC Quality Installation Sponsor Guide, August 2011



1. Introduction

The ENERGY STAR® HVAC Quality Installation (ESQI) program seeks to improve heating,
ventilation and air conditioning (HVAC) installation practices to increase energy efficiency in
home heating and cooling. Although HVAC product standards have increased over the years,
studies show that many systems are operating inefficiently due to improper sizing or installation.
Savings potential from quality installations are estimated, based on a November 2005 EPA
study, to be 18-36% for air conditioners and heat pumps and 11-18% for furnaces. Some factors
that decrease efficiency can also adversely affect comfort, such as decreased heating and cooling
capacity, insufficient dehumidification, dust from leaking return ducts and poor air distribution.
By adding ESQI to an existing energy efficiency program portfolio, partners can provide
homeowners with cost-effective energy efficient heating and cooling systems that also improve
the comfort of their homes.

A local or regional program partner is crucial to the implementation and operation of an ESQI
program. The partner is responsible for overseeing the program’s implementation, including the
performance of participating contractors and verifiers, to ensure that quality standards are met.
Utilities or state energy agencies typically act as program partners because they usually have an
existing portfolio of programs, understand local market conditions, can recruit qualified HVAC
contractors, can provide third-party oversight and can protect the integrity of the ENERGY
STAR brand. While the basic requirements for participating in the program are outlined in this
document, EPA gives program partners the flexibility to develop a program to best fit their
management structure and regional setting.

A program partner is responsible for:

Developing program standards, policies and procedures, within EPA guidelines
Managing the program

Recruiting and training qualified contractors

Promoting and marketing the program

Ensuring that installations completed meet program standards

Issuing ESQI certificates to homeowners

Tracking and evaluating program success

Reporting data to EPA

NN E

This guide will help program partners to understand ESQI program requirements and develop a
successful program. Each section highlights important considerations and options for developing
an ESQI program.

For more information on ESQI, visit www.energystar.gov/hvacqi or contact:
Ted Leopkey
EPA ENERGY STAR Program, National Program Manager for HVAC QI
(202) 343-9659
leopkey.ted@epa.gov
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2. Program Elements

ESQI partners must ensure that their programs meet all of the requirements of the participation
agreement, shown in Appendix A. EPA realizes there are alternate ways to operate a program
and will accept on a case-by-case basis alternate program designs that differ slightly from these
requirements.

2.1. Eligibility

The basic ESQI program requirements for eligibility are as follows:
« Residential installations of

Central air conditioner

Air-source heat pump

Geothermal heat pump

> Furnace

Boiler

« Single-family houses or multifamily buildings in which each unit has its own self-
contained HVAC system.

« A sponsor may choose to include new construction and/or existing homes. Some
program requirements are more stringent for new construction and for systems with new
or modified ductwork.

« If the home has multiple HVAC systems, each system must be verified as a separate unit.

Y Vv

\

\

Although the ESQI program does not require contractors to install ENERGY STAR qualified
equipment, we strongly encourage program partners to promote ENERGY STAR equipment in
tandem with quality installation.

2.2. Installation Requirements

The installation requirements are based on ACCA Standard 5: HVAC Quality Installation
Specification, published by the Air Conditioning Contractors of America. This document is
available for free download on the ENERGY STAR website at
www.energystar.gov/ia/lhome_improvement/home_contractors/qispec.pdf

The four main components for a quality installation are:
« Proper sizing of equipment and component matching
« Correct refrigerant charge
« Adequate airflow to match refrigerant capacity
« Properly sealed ducts to minimize leaks

Following is a summary of installation requirements, which are further detailed in the ACCA
standard:

Equipment Sizing and Selection
« Heat gain/loss load calculations must be performed using Manual J or the equivalent and
must include latent, sensible and total load.
« Sizing calculations using Manual S or the equivalent
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« The design temperature used in the sizing calculations must be within £2 degrees of the
prescribed design temperature. (Contractors should submit a reason for using design
temperatures that are greater then the prescribed design temperature.)

« System capacity must be:
> Between 95% and 115% of calculated total cooling load for air conditioners and heat
pumps.
> Between 95% and 125% of calculated cooling load for heat pumps with heating
dominated requirements.
> Between 100% and 140% of calculated load for furnaces.
> Between 100% and 115% of calculated load for boilers.
> Or the next nominal size piece of equipment.
. Contractors must use a matched coil set and provide a copy of the AHRI or CEE-AHRI
record/certificate or OEM-provided catalog indicating acceptable combination selection
for selected equipment.

Airflow
« Airflow must be measured using one of these approved methods:
> Pressure matching
> Flow grid measurement
Traversing using a manometer and probe or an anemometer
> OEM CFM/static pressure drop coil table
> Temperature rise — for furnaces only
« Airflow across the coil, at fan design speed and full operating load must be within 15% of
the airflow required per system design, and within the range recommended by the OEM
product data.
« In new construction and if ductwork has been modified: measured external static pressure
(ESP) must be no more than 25% or 0.10 iwc (whichever is greater) over the calculated ESP used
to design the duct system and within OEM-specified acceptable range

\4

Refrigerant
. Refrigerant charge must be checked using the subcooling or superheat method
(subcooling for TXV systems, superheat for fixed orifice systems, or the method required
by OEM), and the results must be:
> Subcooling within +3°F
> Or superheat within +5°F of goal
« The contractor must follow a testing method approved and documented by the OEM and
perform the test under the required outdoor conditions. Typically the outdoor ambient
temperature must be at least 55°F drybulb for superheat testing and 60°F for subcooling
testing.

Duct Leakage
« Leakage must be measured using one of these approved methods:
> Duct pressurization test, at 25 Pa or reference pressure set by local authority
> Hybrid blower door/airflow measuring device subtraction
. For existing construction, leakage must be no more than 20% of total duct leakage, or at
least a 50% improvement over existing conditions.
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« For new construction, leakage must meet one of the following requirements:
> Ducts located inside the thermal envelope may have no more than 10% total duct
leakage.
> Ducts located outside the thermal envelope may have no more than 6% total duct
leakage
« Inregions where current programs are based on the Performance Tested Comfort
Systems (PTCS) standard, partners may use the PTCS criteria for duct leakage with prior
approval from the EPA Program Manager.
> For existing homes, check to ensure that duct leakage (in CFM) at 50 Pa does not
exceed 10% of the floor area (in square feet), or at least a 50% reduction in leakage
to the outside.
> For new ducts in existing homes, check that duct leakage (in CFM) at 50 Pa does not
exceed 10% of the floor area (in square feet) or 75 CFM, whichever is greater.
> For new construction, check that duct leakage (in CFM) at 50 Pa does not exceed
6% of the floor area (in square feet) or 75 CFM, whichever is greater.
> Note that both supply and return sides must be measured for the PTCS standard to be
recognized for ESQI.

Combustion Safety
« EPA encourages partners to require combustion venting as specified in the ACCA
standard and to require testing according to the Building Performance Institute (BPI) or
Residential Energy Services Network (RESNET) combustion safety test procedures,
though neither is currently a requirement of the ESQI program.

2.3. Implementation

The participation of qualified contractors is essential to having a successful quality installation
program. Ultilities can achieve this in part by offering training and mentoring to help develop a
local network of qualified professionals

Contractor Eligibility and Recruitment

All eligible systems must be installed in accordance with ESQI guidelines by a technician
working as or for a state licensed contractor, where the state has an applicable license.

Utility partners may choose to have additional eligibility requirements for participating
contractors. For example, some utilities require that companies be National American
Technician Excellence Inc. (NATE) HVACR contractors, a status earned when at least half of
the technicians at a company have earned certification by NATE, an independent, third-party
certification organization for HVAC and refrigeration technicians.

Partners have successfully recruited contractors through existing relationships from other

efficiency programs, trade shows and outreach to local distributors and local chapters of trade
organizations.
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Contractor Training

The partner must offer introductory training to participating contractors. This training should
include a clear explanation of program requirements including both process and technical
components. EPA strongly urges that training be offered on an ongoing basis.

All companies participating in the program must attend the training. Companies do not have the
option of testing out or providing evidence of qualified knowledge allowing them to opt out of
the training. EPA encourages partners to make appropriate training available to sales staff,
technicians, managers, and company owners.

Training should cover all elements of a quality installation and best practices for efficient
delivery, including:

. Equipment eligibility requirements

« Program incentives

« Requirements and expectations for participating contractors

« Documentation and reporting requirements

« Load calculations using Manual J or the equivalent

« Equipment sizing and selection using Manual S or the equivalent
« Testing airflow

« Ensuring correct refrigerant charge

« Measuring duct leakage

« Importance of keeping tools calibrated

EPA recommends offering training during the winter or early spring, when business is typically
slower so contractors are more available and more receptive to new opportunities.

Classroom training should be supplemented with field mentoring so program partners can
provide hands-on demonstrations, determine in-field obstacles and gather data on the additional
time and cost of executing program elements.

EPA assists partners with developing their training programs by providing guidance and
presentation materials.

To supplement training offered by partners and to introduce new contractors to the concepts of
quality installation, EPA is offering free online contractor training sessions. These sessions last
approximately one hour each and introduce participants to a variety of topics related to quality
installation. Free recordings of past online training sessions can be accessed at
www.energystar.gov/hvacqgi under For Contractors.

Contractor Participation Agreement

Participation in the program provides benefits and privileges to contractors and in turn requires a
commitment from the contractor to follow program requirements. The expectations of both
parties must be documented in a participation agreement, which will specify the contractor’s
commitment to follow program requirements and the program partner’s obligations to the
participating contractors. In addition, the agreement may also set forth the terms and conditions
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for contractors to be considered active in the program and the process for removal when
appropriate. EPA recommends that the contractor participation agreement be renewed annually
to confirm each firm’s commitment and document any program changes.

EPA recommends that these commitments be included in the contractor participation agreement:
« Follow program-specified standards for all work performed
« Follow program quality assurance procedures
«  Comply with local business license and permitting requirements
« Maintain coverage for general liability and workers compensation insurance
« Follow program-specified homeowner complaint/dispute resolution procedures when
necessary
« Train staff to respond to customer inquiries about ESQI
. Follow the ENERGY STAR logo use guidelines
« Complete and report a minimum number of jobs annually to continue partnership

Documentation Requirements

The contractor must complete the program’s commissioning report and provide copies to the
homeowner for their records and to the program partner or their representative for verification.
This document must be filled out in its entirety. Incomplete commissioning reports may result in
return visits to the homeowner to gather required data, delays in verification or failure of the
quality installation due to lack of information.

EPA has developed a Commissioning Report form, shown in Appendix B. Partners may choose
to use the ENERGY STAR commissioning and verification reports as is, customize for any
additional requirements specific to their program, create their own form or online system to
collect the data, or integrate the commissioning data requirements into their existing data
collection efforts. Customized forms must include, at a minimum, all of the inputs on the
ENERGY STAR forms.

The program partner will provide an additional level of quality assurance by reviewing
commissioning reports and performing in-field verification on sampled installations. See the
following section for more information on verification.

EPA recommends that the contractor submit the commissioning report and supporting
documentation to the program partner within one week of system start up in order to minimize
data loss and increase the probability of success.

The minimum documentation requirements of the program are:
Attached to (or near) the installation:
« Manufacturer’s performance data or AHRI certificate of matched components

« Copy of the Manual J calculations
« Copy of the commissioning report
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Submitted to the partner or verifier:

« Manufacturer’s performance data or AHRI certificate of matched components
. Copy of the Manual J calculations

« Copy of the commissioning report

Kept on record at the contractor’s place of business for a minimum of one year:

« The original Manual J calculations

« The original commissioning report

« Sales documentation

« Any other documentation from the verifier or partner relevant to the installation (i.e., the
verification report and other correspondence)

2.4. Verification

Quiality assurance is a required component of the program and reassures homeowners that
participating contractors will be held accountable for the work they perform. To maintain the
credibility of the program and ensure that program goals are achieved, it is essential to verify that
contractors are meeting the quality installation standards. Verifiers will use the commissioning
reports as the basis for verifications and complete a verification report for each instillation.

Verification Provider Qualifications

Verification should be performed by the program partner or a neutral third party. The
qualifications of verifiers are left up to the discretion of the partners, but it is recommended they
be able to demonstrate the knowledge and ability to verify each element of the ESQI Guidelines.
Guidelines on the required skills for verifiers are provided in ACCA Standard 9: HVAC Quality
Installation Verification Protocols. This document is available for free download on the
ENERGY STAR website at
www.energystar.gov/ia/lhome_improvement/home_contractors/QI_Verification_Protocols.pdf

Verification Protocol

Contractors are encouraged to attend the verification of their installations and must be given that
opportunity, within reason, by the verifier.

The job of the verifier is to collect data which verifies that the installation meets the program
guidelines, not to provide a subjective evaluation of the contractor’s work. A verification report
form should be used to ensure that the verifier collects all necessary information. EPA has
developed a Verification Report form, shown in Appendix C. Partners may choose to use the
ENERGY STAR reporting forms as is, customize for any additional requirements specific to
their program, create their own form or online system to collect the data, or integrate the
verification data requirements into their existing data collection efforts.

All of the installations submitted to the partner under the program must be verified using the
sampling rates presented in the following section. There are two levels of verification: file
verification is a review of the sizing calculations and the Commissioning Report, and field
verification is an in-field verification of the system installation. Each level is described in detail
below.
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File Verification
File verification must include at a minimum:

Sizing

« Check that heat gain/loss load calculations were performed using Manual J (or the
equivalent) and that latent, sensible, and total load are provided.

« Check that the design temperature used in the sizing calculations is within 2 degrees of
the prescribed design temperature. (Contractor’s should submit a reason for using design
temperatures that are greater then the prescribed design temperature.)

. Track the square footage per ton of installations over time from each contractor. Check
the Manual J calculations of contractors who are unusually consistent or have square
footage per ton ratios less than 450 square feet per ton.

Equipment Selection
« Check that the AHRI number is present and matches the selected equipment.
« Check that the system capacity meets program requirements.

Airflow
« Check that the airflow was measured (not calculated) using an approved method and that
the results meet program requirements.

Refrigerant
« Check to make sure that the superheat or subcooling method was used and produced an
appropriate deviation.
« Check that the outdoor ambient temperature and weather was within requirements at time
of test.

Duct Leakage
« Check that duct leakage was measured using an approved method and that the results
meet program requirements.

Field Verification
Field verification must include at a minimum:

Sizing
« Check dimensions and sketches, if any, for general agreement with the site.
« Verify orientation of building (i.e., south elevation).
. Verify attic and wall insulation levels if practical (no cutting of structure).
« Check assumed duct leakage levels.

Equipment Selection

« Check that model numbers on commissioning report match numbers on equipment
nameplates.
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Airflow
e Check the airflow across the coil using the pressure matching method, flow grid
measurement method or anemometer traverse, and verify that the result is within 15% of
design, or within the range recommended by the OEM product data.

Refrigerant charge
« Check refrigerant charge using the superheat or subcooling method, and verify that the
results meet program requirements.

Duct sealing
« Check for evidence of duct sealing (such as boot/cabinet sealing, tape/mastic near joints)
for systems where a duct leakage reduction was reported.

After receiving the commissioning report, EPA recommends that file verification be completed
with one week and in-field verification be completed within two weeks.

Failed Verifications

In some cases, a contractor may be able to correct and resubmit installations that do not pass
verification. A properly completed verification report will inform contractors and program staff
as to whether an installation can be reevaluated after corrective action by the contractor or if the
issue cannot be remedied (for example, the installed equipment does not meet program
requirements). Any installation that fails the file verification must be field verified, unless it is
confirmed that the installation will not be able to be corrected to meet program requirements.

If an installation submitted by the participating contractor fails the verification process, the
contractor must be notified by the program partner and given the opportunity to take corrective
action, when possible. Contractors who fail numerous reviews may be removed from the
program at the partner’s discretion.

For more information on the program process see the verification flowchart in Appendix G.

Verification Selection Protocol

File verification must be completed for all jobs submitted. EPA requires that in-field verification
be performed for the majority of installations when contractors are new to the program, then as
contractors gain experience the required frequency of verification decreases.

The program requires all program partners to meet, at a minimum, the following sampling rates
for in-field verification, or offer an alternate verification schedule for EPA approval:

Phase 1  In-field verification on three of the first five jobs completed by a contracting firm
who is new to the program.

Phase 2  After the first five jobs have been completed, 5% of the subsequent installations
by each contracting firm require on-site verification.
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Program sponsors may require a higher sampling rate, and they may perform additional
verification for selected contractors if necessary to ensure that installations are meeting the QI
standard. A firm is not eligible to move into the second phase until it has shown it is consistently
meeting all program requirement and technical standards.

It is up to the discretion of the program partner whether a participating contractor has met the
criteria to move to the next phase. EPA recommends that contractors who fail file verifications
should not progress to the next phase. Contractors who fail in-field verifications but are able to
remediate the installation to meet program standards and do not show a consistent pattern of
failure should be considered for the next phase when they become eligible.

EPA recommends that the verifier randomly pre-select jobs for in-field verification. Additional
verification beyond the required sample may be necessary to resolve any customer complaints.

2.5. Certificates

Once the installation has passed the verification process, the program partner should issue an
ESQI certificate to the homeowner. EPA strongly encourages partners to issue certificates and
inform the contractors within one month of successfully completing the verification process. A
sample certificate is shown in Appendix D. Partners may add their own logo to the certificate
template provided by EPA.

2.6. ENERGY STAR Branding & Logo Use

Partners

Program partners may use the ENERGY STAR Partner logo, and must comply with current
ENERGY STAR Identity Guidelines at
www.energystar.gov/ia/partners/logos/downloads/BrandBook_Partnership.pdf, which

describe how the ENERGY STAR logos, marketing graphics and name may be used. Partners
are responsible for adhering to these guidelines and for ensuring that their authorized
representatives, such as advertising agencies, dealers, distributors and contractors are in
compliance. Prior to use, partners must submit marketing materials to EPA for review to ensure
accuracy of ENERGY STAR logo use and consistency of the ENERGY STAR message.

Contractors

Contractors approved by a program sponsor to participate in the program may use the following
terminology:

« Participating contractor in the ENERGY STAR HVAC Quality Installation program

«+ Installation performed according to ENERGY STAR Quality Installation guidelines

« We follow ENERGY STAR guidelines for HVAC Quality Installation

They may not use terminology such as:
« EPA/ENERGY STAR partner
. EPA/ENERGY STAR approved/certified contractor
« Endorsed by EPA/ENERGY STAR.
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Participating contractors may use the “Ask about ENERGY STAR” or “We Sell ENERGY
STAR” logos (known as linkage phrase marks) for marketing purposes and must comply with
the Guidelines at www.energystar.gov/ia/partners/logos/downloads/BrandBook_Linkage.pdf.
Contractors may write to hvacqi@energystar.gov to get logo files, get approval for materials
using the ENERGY STAR logo, or ask questions about how to identify themselves as program
participants. Prior to use, contractors must submit marketing materials to EPA for review to
ensure accuracy of ENERGY STAR logo use and consistency of the ENERGY STAR message.

2.7. Marketing

Many homeowners are unaware of the benefits of a quality installation and do not know that
comfort problems and energy inefficiency can result from improper installation. Program
partners use a variety of marketing and media activities to overcome this barrier including
websites, bill inserts, advertising and events. Effective marketing can help educate homeowners
about the benefits of quality installation, the qualifications of participating contractors and any
consumer incentives.

The program website is at www.energystar.gov/hvacqi. The main page is targeted to consumers,
with links to pages for sponsors and contractors.

The ENERGY STAR brochure, shown in Appendix E, is available for use in customer education
and program marketing. EPA offers customized co-branded versions of this brochure to partners
and their contractors. To take advantage of this opportunity, partners and contractors can contact
EPA. Only contractors who actively participate in the program should have access to the
program’s marketing support.

EPA is writing case studies to highlight successful installations, as shown in Appendix F.
Program sponsors are encourages to notify the EPA team of customers who might be willing to
participate in a case study.

2.8. Feedback and Conflict Resolution

EPA recommends that a customer survey be developed to determine:
« Reasons for participating
« Reaction to ENERGY STAR or utility materials
. Satisfaction with the program offering and installation experience

Surveys provide partners with an opportunity to receive feedback from the customers and to
answer any questions or concerns the customers may have. EPA suggests that the survey be sent
out to the homeowner at the same time as the ESQI certificate.

EPA also requires program partners to have a process to resolve any conflicts that might arise
between program participants (customer, contractor and/or verifier).
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Interventions may be necessary if a contractor fails to meet the program’s standards, such as:

e Frequent verification failures

o Frequent customer complaints

o Health or safety violations

o Failure to follow program requirements
e Misuse of the ENERGY STAR logo

Depending on the issue, the homeowner involved may be contacted for comment. A meeting
will then be held with the contractor to provide guidance and clarification regarding the
violation. In case of health or safety violations, the contractor’s involvement in the program may
be suspended pending investigation. Other repercussions may include additional training or an
adjustment to the contractor’s verification sampling phase. Repeated interventions should result
in removal from the program.
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3. Program Cost and Benefits

3.1. Cost and Incentives

Potential program partners should understand that operating an ESQI program requires a
substantial investment for program administration, contractor mentoring and oversight, system
verification and incentives (if offered).

Incentives may be paid to the customer, contractor, or a combination of the two. In existing
programs, the total incentive available for ESQI ranges from $300 to approximately $1,500.
Some partners offer additional separate incentives for high-efficiency equipment. Other partners
do not offer an equipment incentive outside of the quality installation program but may factor in
equipment efficiency by varying the ESQI incentive amount based on efficiency levels.

Partners may also consider offering small incentives for specific elements of quality installation
with a bonus for completing all elements and earning an ESQI certificate, especially in the early
stages of a program when many contractors are learning the process of quality installation. In this
case, EPA recommends that the incentive levels be carefully considered to encourage contractors
to aim for a full quality installation.

In addition to financial incentives for each installation, some programs have offered contractors
discounts on required equipment or rebates toward equipment purchases when a contractor
reaches certain numbers of installations.

3.2. Benefits

ESQI programs can provide a number of benefits including improved comfort and performance
for the customer, increased sales for the contractor and energy savings for the utility sponsor.
Savings from improved installations will vary widely depending on a number of factors
including the current practices in a region, the type of equipment, the condition of ducts and
whether or not equipment is located in a conditioned space.

The following table presents approximate energy savings potential based on a November 2005
EPA study (“Energy Savings Impact of Improving the Installation of Residential Central

Air Conditioners”, November 2005). The analysis included a survey of existing studies and a
bin analysis of a large sample of units in the field.

Energy Savings

Program Element - -

Cooling Heating
Refrigerant Charge 2-6% -
Airflow 2-5% -
Sizing 3-7% -
Duct sealing 11-18% 11-18%
Total 18-36% 11-18%

ENERGY STAR HVAC Quiality Installation Sponsor Guide, August 2011 13



EPA expects that many program partners will have to develop more detailed regional savings
and cost-effectiveness values.
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4. Summary of Requirements for Program Partners

Required Elements:
« Ensure contractor qualifications by:
> Using an EPA-approved participation agreement
> Requiring that lead technicians attend program-specific training
> Verifying that technicians work as/for state licensed contractors
« Verify that installations meet the ESQI guidelines by:
> Requiring that installations are documented in accordance with Section 3.2 of this
report
> Performing file verification on all submitted installations
> Meeting or exceeding the in-field verification frequency described in Section 3.3 of
this document.
> Notifying contractors when an installation fails verification and giving them the
opportunity to remedy the issue, when possible
« Issue ESQI certificates to participating homeowners
« Comply with current ENERGY STAR Identity Guidelines
. Manage program quality by establishing a conflict-resolution process and performing
customer feedback surveys

Recommended Elements:
. Offer incentives for qualifying installations
« Introduce program in off-peak months
« Use ENERGY STAR marketing materials
«  Offer contractor training on an ongoing basis
« Invite contractors to attend verification on their installations
« Perform file verification within one week of receiving the commissioning report and field
verification within two weeks.
« Issue certificates and incentives within one month of successfully completing verification

See more detail on program planning and key program design elements in Appendix H.
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APPENDIX A: ENERGY STAR Partnership Agreement

HWAC O a3l

ENERGY STAR® Partnership Agreement

For ENERGY STAR HVAC Quality Installation (QI) Program Partners

Mall this form to: Or Fax this form to:
EMERGY STAR HVAC QI Pregram Manager 202-343-2200
US EPA (Mail Code 6202]) EMERGY STAR
1200 Pennsybeanta Ave, MW
'i\'ul‘hgmn. DT 20460
Organlzation
Plarme:
Address: CliryStanelZip:
Telephone: Fax: Web Sipe:
Major Area(s) Served:

Authorized Company/Organization Representative (printed name):
Tide: E-rruail:

Signature: Drate:

To be completed by U.S. EPA:
EFA Representative; EMERGY STAR Residential Branch, Clirmate Partnership Program Division
Signarure: Drarpes

EMNERGY STAR HVAC QI Program Goals

EMERGY STAR helps consurmers, businesses, and public organizations protect the envirenment through superior energy
efficiency. The ENERGY STAR HVAC Ol program seeks to improve HVAC installation practices to deliver greater
energy efficiency and comfort to consumers and to provide a new energy efficiency program straregy to utilites.

Motes:

- The EMERGY STAR HVAC Ol Program Is applicable to residential insmllations of central air conditoning, furnace,
air-zource heat pump, geothermal hear pump and boller systems. Insmllations may be in single-Bamily houses o in
mulzifamily buildings in which each unic has its own self-contained HYAC system.

- Program sponsors may choose to indede systems in existing homes and/er new construction. Requirements are
maore stringent for new construction and for existing homes with new or modified ductwork.

- I a home has multiple zones with separare HYAC systems, each system must be verified as a separare unic

- Although the ENERGY STAR HVAC QI Program does not require contractors to install ENERGY STAR qualified
equipment we strongly encourage program partners to promote ENERGY STAR qualified equipment in candem with
quealicy inseallarion.

EMERGY STAR Commitments to Partners

I.  Increxse awareness of the ENERGY STAR HVAC Quality Inseallation Program by distributing key messages on
the benefies of proper inseallation practices and verification.

2. Provide current EMERGY STAR news, information, and reference documents (va the EMERGY STAR Web
sire, Hotline, e-rmail or ather means)

3. Provide ENERGY STAR partners with public recognition fior their invelvement in ENERGY STAR.

4. Respond swiftly to any partner request for infformation or clarificarion on EMERGY STAR polickes.

Page | of 3
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HYALC B3NN

Definitlions
For the purpose of this sgreement the following terms are defined a8 follows:

AME|
The American Matonal Seandards Insdeuee (ANSI) facilicaees the development of American Mational Seandards by
accrediting the procedures of standards developing organtzations. Accredicstion by AMSI signifies thar the procedures

uﬂhﬂ:m@ﬂhﬁhmnuﬂmmﬁedﬂﬂwﬂm Mational Standards meet the Instituee's
essential requirements for openness, balance, consensus and due process,

ENERCY STAR HVAC Ol Cuiddines
Requirements for insaallstons under the program must meet Air Condigoning Contraceors of America (ACCA)
Standard 5: HYAC Qualicy Installation Specification or equivalent standard approved by EPA.

File Verificution
File verification is a dam review of load caleulations, equipment selection and the commissioning repore. This review

incledes confirming thar all required installaton elements were performed using an approved method and checking for
data inconsistencies.

Field Yerification
Field verification iz an in-fleld verificaton of the insmlladon thar fallows essablished protocals.

Terms of the Agreament:

The following are the terms of the ENERGY STAR Parmnership Agresment as it pertains to ENERGY STAR HVAC
Qualiry Inswallsrion (Ql) Pragram Parmers. The ENERGY STAR Parmer under HVAC Ql is defined as a program
sponsar who agrees to the following commitments, and is legally independent from contractors performing installations
and third-party verifiers verifying installations under this program.

The ENERGY STAR Parmer may lssse an ENERGY STAR Qualicy Installaton Certificare for a residential central air
conditioning, furnace, sir-source heat pump, geothermal hear pump or boiler system If the following criceria are met

I} The partcipating contractor has signed a pardcipation agresment with the EMERGY STAR Partner implementing
the program.
a) The participation agreement between the contractor and the ENERGY 5TAR parmer must include ata
i prviem:
{) Entry and training requirements
ii}  Inszallation requirerments
i} Docurmentation requirements
v} Sampling and verification requirements
¥) A conflict resolution process
wi} A process for dismizsal from the program if the terms of the pardcipation agreement are not adhered o

1) The system s insmlled by a technician working a5 or for 2 stare licensed contractor, where a license is required.

3) The system is verified to meet the ENERGY STAR HVAC Q| Guidelines by an eligible and qualified third party
werifier.
a) The ericeria for meeting the EMERGY STAR HVAC Q| Guidelines are established by:
i) ACCA Smndard 5 or comparable AMNSl-recognized, HYAC specification related 1o the proper installadon
of residential and commercial heating, ventilaton, and air conditioning
b} To be considered eligible under the program the third party verifier muse
) Beanaumonomous organizationfindividual with no financial or ownership connections to the contractors

participating in the program
ii} Demonserate knowledge and abilicy to verify each element of the ENERGY STAR HVAC CH Guidelines

Page 2 of 3
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HYALC CH B3Nl

Terma of the Agreement (continued):
4) Sampling Rares and Verification Protocols.
a)  Afile verification must be performed on each inscallation.
b) The program requires that all Partners meet, at a minimum, the following sampling razes on field verifications,
of offer an alternare verification schedule for EFA, approval:
) Phase | — Field verification will be conducred an 3 of the firsz § inzmllations submitted by a new
contractor participant
i) Phased — After successful completion of Phase |, the Parmer muse perform field verification on at lease 5%
of installations by each contractor.
A contractor is not eligble to move to the next phase, or lower sampling rate, until they can demaonstrare 1o
the Program Partner thar they are consistently meeting all program requirement and technical standards.
d) Al Inseallation rmust be verifled using the verification protocols sutlined in the EMERGY STAR HVAC Ol
Sponsor Guide document.

5} The Pertner has submicted a desailed implementation plan to EPA describing how chey will implement sections |
throwgh 4 of this sgreement. The Partner may not proceed with the program untl this plan has been approved by
EPA

Other Partner requirements under this agreament:

# Provide EPA, on a quarterly basis, market indicaters to assist in determining the effects of the program in promoting
qualicy HVAC insmallations. EPA will only use the data for program evaluation purposes. The following data should
be submiteed in electranie formae

Mumber of partcipating contractors

Mumber of installations performed

Mumber of installatons inspected

Mumber of installations failing verification

Mumber of certficates (ssued

Reasons for installation failures and the action that was taken to resolve the problem

# Adhere to the EMERGY STAR ldentity Guidelines (available at www. energystar gowmarks) and ensure that
authorized representatives, such a advertising agencies also comply.

# Prior to use, submit all marketing materials developed for Parmer's ENERGY STAR promotions to ENERGY STAR
for review to ensure accuracy of ENERGY STAR logo use and consistency of the ENERGY STAR message. Partmer
willl allow & minimum of five full working days for ENERGY STAR to review and approve ENERGY STAR aspects of
the marketing rmarerials.

# Motify EPA of a change in the designared responsible party or contacts within 30 days.

General Terms and Disclalmers

I. The parmer will not construe, claim or imply that its participation in EMERGY STAR constitutes federal government
approval, acceprnce, or endorsement of anything other than the parmer's commitment oo ENERGY STAR. Parmership
does not constitute federal government endorsement of the parther or S services.

1. The parther understands that the activities it undertakes in connection with EMERGY STAR are voluntary and not
intended to provide services to the federal government. As such, the parmer will not submie a claim for compensation
to any federal agency.

3. The parmer and EMERGY STAR will assume good faith as a general principle for resolving conflict and will seek to

resobve all matters informally, 30 as to preserve maximum public confidence in EMERGT STAR

This agreerment i volurtary and can be terminated by either party at any dme or any reason, with no penalty.

[Failure to comply with any of the terms of this partership agresment can result in it termination and cessation of

aoces to the benefits of EMERGT STAR, including use of the marks.

& EMERGY STAR will actively pursue resolution of noncompliance related to the use of the EMERGY STAR marks.

Ll

Paged okl
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APPENDIX B: ENERGY STAR Commissioning Report

ENERGY STAR in Cooperation with ABC Electric Company
Installation Commissioning Report for Central AC and Furnace

Customer name {name on utility bill):

Customer utility account number:

Condenser Manufacturer: Model:

Serial number:

Site Information

Address:

City: State: Zip:

Type of installation: a Replacement drew system - existing home dnew system - new home
A ac only d Heat only JAC & heat

Area of Zone sarved by unit: sq ft # of units in home:

Heat gain method: A manual J w7 [ Manual J va Jrone dother

Duct design method: A Manual D none dother:

Equipment specification method: QmManual 8 L OEM recommendation W other

Latent Heat Gain: BTUh Sensible Heat Gain: BTUh

Total Heat Gain: BTUh Design Airflow: CFM

Duct Design Static Pressure: I'WC Design heat loss: BTUhR

Equipment - AC

Evaporator Manufacturer: Model:
Serial numhber:

System Type: [ Packaged unit [ Split system dother:
Metering device: ATxv dFixed orifice [ Other:
Refrigerant: dRr-22 dRrR-410a U other:

Fan Motor Type: [ Fixed speed (e.g. PSC) D variable e.g. ECcvicyy L Other

Speed setting  iffved Wiow Med-Low WAMed WMed-High HQHigh CFM {at 0.5 IWC):

if variable Fan set for CFM
AHRI equipment rating System capacity (Manual 3)
Latent capacity (ETUhR)

Sensible capacity (BTUR)
Total capacity (ETUR)
EER/SEER

Referance #

FPrevious equipment - for replacements only
Total capacity: Biuh AHRI EER/SEER:

Does Manual 3 capacity meet requirement of 95-115% of calculated load or the next nominal
size? Cyes No
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AC & Furnace Installation Commissioning Report (Page 2 of 4)
Equipment - Furnace

Manufacturer: Maodel:
Serial number: AFUE:
Gross capacity: Biuh Met capacity: Btuh
FPrevipus equipment - for replacements oniy

Gross capacity: Btuh MNet capacity: Btuh
Fuel type: Hcas Qoi W Propane U other:

Sealed combustion? Wyes wo
Fan Motor Type: [ Fixed speed (eg. PSC) [ variable (=.g. ECMICM) O other:
Spesd Setting  irved low [OMed-low dMed Med-High High CFM {at 0.5 IWC):

If variabie Fan set for CFM

Does capacity meet requirement of 100-140% of calculated load or the next nominal size? Ces N

Refrigerant Tests - run system for 15 minutes before testing

Date: Ouidoor ambient temp. {at condenser): FDB

Time of test: Qutdoor relative humidity - optional:

Barometric pressure - optional:

Alr temperatures measured in duct near evaporator (not in conditioned building space):

Cooling Mode  Return °F DB °F WE
Supply F DB FWE
Liquid line pressure: psi Liquid line temp . “F DB
Suction line pressure: psi Suction line temp.: ‘FDB
Refrigerant Calculations Condenser sat. temp. ifrom liquid pressure): °F DB
Evaporator sat. temp. ifrom suction pressure): °F DB
Subcooling (condensing temp. - liquid lins temp.): °F DB
Superheat (suction line temp. - evaporating temp.}: ‘FDB

For Fixed Qrifice

Superheat goal (from superhest lookup tables, based on cutdoor ambient and return air wet bulb temps.): °FDB
Superheat deviation (superheat goal - superheat): °F DB
For TxW
OEM subcooling goal: °F DB
Goal for: [ Specific temperature: F

U single point specified by OEM
1 Average over range of outdoor temperatures

ror packaged units  Goal calculated using: [ Discharge pressure [ Liquid line pressurs

Subcooling deviation {subcoaling - subcooling goal): °F DB

Does system meet both of the following requirements:
d Subcooling within £3°F or superheat within £5°F of goal?
[ superheat between 5°F and 25°F7
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AC & Furnace Installation Commissioning Report (Page 3 of 4)
Electrical Measurements - taken at time of refrigerant tests

amps % volis X power factor * = walts
Alr handlerfevaporator fan:
Condenser fan:
Compressor:
Total power:

* If unable to measure power factor, use 0.98 for standard motors and 0.68 for ECM mofors

Electrical Requirements

Does system meets requirements of ACCA QI 4 37 Qvyes ro

Air Flow Tests

Date: Cutdoor ambient temp. {at condenser): ‘FDB

Time of test: Outdoor relative humidity - optional”

Barometric pressure - optional:

Measured air volume at evaporator: CFM
Test peformed in heating or cooling mode? A Heating W cooling
Fan speed setting used in testing:  iffived Wlow [DMed-Low WMed med-High WQHigh

if variable Fan set for CFM
Static pressure Retum Siatic: IWC Measurement location:
Supply Static: WC Measurement location:
Measurement method used: (& TrueFlow [ Pressure matching (with Duct Blaster) [ Anemometer
W Fan curve A Temperature split (heating only) dother:

Does air flow meet hoth of the following reguirements:
] Within +15% of design
] wWithin range required by OEM for safety and efficiency

Duct Leakage

Initial Test Date: Time:

Final Test Date: Time:
Test method used: A Duct Blaster [ Blower Door Subtraction A other:

Existing system duct leakage: CFM
Post Installation duct leakage: CFM Leakage % reduction ([existing-post] + existing):
Total % leakage (post leakage + design flow). OFR (post lzakage + measured flow):

Does duct leakage meet one of the following requirements:

existing [ Mo more than 20% of total air flow

homes:
[ A reduction of 50% or more from the initial measuremeant

new [d Leakage from ducts inside the thermal envelope is no more than 10% of total air flow
construction:
[d Mo more than 6% of total air flow from ducts outside the thermal envelope

[ Less than 4 CFM leakage o outdoors per 100 square feet of conditioned floor area
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AC & Furnace Installation Commissioning Report (Page 4 of 4)
Gas Combustion Test

Altitude derating factor (from site elevation):

Return air: FDB Supply air: ‘FDEB
Crifice size: Manifold pressure: Dsi
Gas meter test dial size:

Gas meter seconds for ong revolution of meter: Low: High:

(Gas combustion test calculations

Gas rate (from meter lockup tables): Low speed: High speed:
Actual firing rate: Low speed: High speed:
Parcent: Percent:
Temperature rise: Low speed: °F High speed: °F
Oy Stack temperature: °F Efficiency:
Co: Draft pressure: psi

System Controls
Does system meets requirements of ACCA Ql 4 .67 ves no

System Documentation & Owner Education
Copies of this report and OEM manuals left with owner?  yes o
Demonstrated system for owner? Qyves ANo

Contractor/Technician Information

Technician name:

Company:

Address 1:

Address 2

City: State: Zip:
Phonef/Email:

Technician signature:

Please send completed forms 1o: System Implementer, 123 Main S1, Town, ST, 01234, FAX 555-123-4567
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ENERGY STAR in Cooperation with ABC Electric Company
Installation Ccmmissianing Report for Central AC and Heat Pump

Customer name (name on wiility bill):

Customer utility account number:

Address:

City: Siate: Zip:

Type of installation: 1 Replacement o Mew aystem - existing home O new system - new home
O ac oniy dHeat enly ac & heat

Area of zone served by unit: sq ft # of unitg in home:

Is the unit zelf-contained, or is fan/aiflow provided by external device (furnace)?

Heat gain methed: (A Manual Jv7 O Manual Jve  None dother:

Duct design method: [ Manual D U None U other:

Equipment specification method: Qwmanual 5 [ CEM recommendaticn [ other;

Latent heat gain: BETUR Sensible heat gain: BETUR

Total heat gain: BETUR Design airflow: CFM

Duct design static pressure: IWC Cesign heat losa: BETUR
__Equpment |

Condenser  Manufacturear: Madel:

Serial number;

Evaporator Manufacturar: Madel:

Serial number:

System Type: O rackaged unit O spiit system dother;
Matering device: [ Txv JdFixed orifice [ Other:
Refrigerant; Or-22 dRr-4101 O other:
Fan Motor Type: [ Fixed speed (=.g. PSC) dvariable (e.g. ECMICM) d Other:
Speed Setting  iffixed diow OMezd-Low Owed med-High Righ CFM (sto.swey
If variable Fan zet for CFMiton
Coaoling AHREI equipment rating System capacity (Manual 3)

Latent capacity (ETUh)
Sensible capacity (BTUR)
Total capacity (ETUR)
EER/SEER

Feferencs &

Heating HSPF:
At 1TF Capacity: BTUR COP:
At 4T°F Capacity: BTUR COP:

ENERGY STAR HVAC Quiality Installation Sponsor Guide, August 2011 23



AC & Heat Pump Installation Commissioning Report (Page 2 of 4

Equipment - continued
Frevious equipment - for replacements only
Coaling Total capacity: Btuh AHRI EER/SEER:
Heating HSPF:
At1TOF Capacity: BTUR COP:
At47°F Capacity: BTUR COP:

Does capacity meet reguirement of 95-115% (or up to 125% for heat pumps with heat dominated requirements)

of calculated load or the next nominal size? J¥es QMo

Refrigerant Tests - run sysfem for 15 minutes before testing

Date: Cutdoor ambient temp. {at condenser): F DB
Time of test: Cutdoer relative humidity - optional:

Barometric preasurs - optional:

Air temperatures measured in duct near evaporator inot in conditionad building space):

Cooling Mode  Return °F DB °F Wi
Supply °F DB °F wB
Heafing Mode  Retumn °F DB
Supply _ “FDB
Liquid line pressurs: ps Liguid line temp.: °F DB
Suction line pressure: DS Suction line temp.: "FDE
Refrigerant Calculations Condenser sat. temp. {from liguid pressure): °F DB
Evaporator sat. temp. (from suction pressure): °F DB
Subcooling (condensing temp. - liguid line temp.): “F DB
Superheat (suction lime temp. - evaporating temp. ) “F DB
For Fixed Crifice
Superheat goal (from superheat lookup tables, based on outdoor ambient and retum air wet buls tamps. ). _=F DB
Superheat deviation (superheat goal - supsrheat): * DB
For TXY
OEM subcocling goal: "F DB
Goalforr Specific temperature: F

J sSingle peint epecified by OEM
| Average over range of outdoor temperatures

For packaged units  Goal calculated using: a Discharge pressurs ad.L guid line pressure

Subkcooling deviation (subcooling - subcooling goal): “F DB

Coes system meet both of the following reguirements:
O sSubcooling within £3°F or superheat within +5°F of goal?

O superheat between 5°F and 25°F7
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AC & Heat Pump Installation Commissioning Report (Page 3 of 4

Electrical Measurements - faken at time of refrigerant tests

amps X volts x power factor * = wafiz
Air handlerfevaporator fan:
Condenser fan:
Compressor:
Total power:

* if unahle fo measure power factor, use 0.98 for standard motors and .68 for ECA moiors

Electrical Requirements

Coes system meets reguirements of ACCA Q1 4.37 Oves One

Air Flow Tests

Date: Cutdoor ambient temp. {at condenser): F DB

Time of test: Cutdoor relative humidity - optional:

Baromefric pressure - optional:

Measured air volume at evaporator: CFM
Test peformed in heating or cooling mode? d Heating Qceo ing
Fan speed seifing used in testing:  Iffixed Odiow Oned-Low med :lMed-High a High

If variable Fan set for CFM
Static pressure Return Static: IWC Measurement location:
Supply Static: IWC Measurement location:
Measurement method used: [ TrueFlow [ Pressurs matching (with Duct Biaster) [ Anamomater
O Fan curve [ Temperature split (heating only) O other:

Does air flow meet both of the following reguirements:
[ within +15% of design
O within range required by OEM for safety and efficiency

Duct Leakage

Initigl Test Date: Time:

Final Test Date: Time:

Test method used: [ Duct Blaster [ Blower Door Subtraction d Cther:

Existing syatem duct leakage: CFM

FPast Installation duct leakage: CFM Leakage % reduction {[sxisting-posi] < existing):
Total % leakage {post leakage + design flow): OF (post leakage = measured flow):

Coes duct leakage mest one of the following requirements;

existing Mo more than 20% of total air flow
h LN

ome A reduction of 0% or more from the initial measurement
new

Leakage from ducts inside the thermal envelope is no more than 10% of total air flow
construction:
Mo more than 8% of total air flow from ducts outside the thermal envelops

uuodod

Leas than 4 CFM leakage to outdoors per 100 sguare feet of conditioned floor area
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AC & Heat Pump Installation Commissioning Report (Page 4 of 4

System Controls
Does system meets requirements of ACCA Q1 4687 vves One

System Documentation & Owner Education

Copies of thiz report and OEM manuals left with owner? Qves e

Demonsirated system for owner? Oves o

Contractor/Technician Information

Technician name:

Company:

Address 1:

Address 2:

City: Siate: Zip:
Phone/Email:

Technician signature:

Please send completed forms to: System Implementer, 123 Main 5t, Town, 5T, 01234, FAX 555-123-4567
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APPENDIX C: ENERGY STAR Verification Report

ENERGY STAR in Cooperation with ABC Electric Company

Quality Installation Verification Repont
Site Information

Customer name (name on utility bil);

Cusztomer wtility accourt numker;
Address:
ity State: Lip:

The werifier shall review the technician’s file to ensure the correctness of the load calculation, equipment selection, system
matching and the airflow, refrigerant and duct leak age measurements. If any of the following boges are checked "Moo, the verifier
must either make a recommendation For remediation or provide justification on why the installation will not be able (o meet the
Frogram standards.

This Form must be completed inits entirety. &ny calculations made by the verifier to determine iF a measure meets the standard
should be attached to this werification Form. These calculations may be needed if a conflict between the technician and the
werifier arises due ta this process,

Type of installation: Il Replacemernt L e syatem - existing home L e aystem - new home
icheck all that apply) O ac O Hest pump
UFurnzce — Fusl Type: Ueaz Uoi Operopsne U Other:

Load Calculations and Equipment Selection Review

Design Conditions

Are all measures listed below reazonably approximated for determining the house's load? Oves Ono
- Dutdoor temps - Latitude - Infiltration - Docupants - Indoor temps
- Aftitude - ventilation - Grains diff. - Qrientatian - Duct load

Opaque Components
Are all measures listed below reasonably approximated for determining the house's load? Uves UOwno
- Areg of componerts - Heat Transfer Multiplier (HTRM) of componernts

Windows
Are all measures lizted below reazonably approximated for determining the house's load? Uves o
- Areg - Adjusted HTM - orientstion - SHGF - Hested U value - Dwerhang dimensions

Calculated Loads

Are all messures listed beloww reasonakly approximated for determining the house's load? Hyves Hwo
- Total heating - Total coaling - Senzsible cooling - Latent cooling

Calculated load (Btu per square foot] Heating: Coaling:

Equipment Selection

Does the manufacturer's performance data meet the load calculation and design conditions in accordance
with ACCA Marual 57 Hyves o
|z the equipment sized within the tolerance specified by the ACCA Gl Standard? Oves Owo

Matched System
|z one of the following provided for evidence of a matched zystem Uves Do
U AHR certificate Ul CEE directory certificate [ OEM performance data

If no to any of the above, what action is recommended?
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ENERGY STAR Quality Installation Verification Report {(Page 2 of 3
Refrigerant Test Review
Does system meet one of the following reguirements?  dyes o
O Subcooling within £3°F of gosl?
O Superhest within £5F of goal?
If no, wehat action is recommended?

Air Flow Test Review

Does air flowy meet both of the following requiremernts? Oves Omo
1. Within +15% of design
2. Within range reguired by OEM for safety and efficiency

If no, wehat action is recommended?

Duct Leakage Review

Doesz duct leakage meet one of the following reguiremertz? Uves o

existing [0 Mo more than 20% of tatal air flow
hormes: O A& reduction of S0%. or mare fram the intial measurement
My [ Leskage from ducts inside the thermal envelope iz no more than 10% of total air flow

construction [ Mo maore than 5% of tatal air flowe from ducts outside the thermal envelope
: [ Less than 4 CFM leskage to outdoors per 100 square feet of conditioned floor area

If no, wehat action is recommended?

File Verification Result

Does this svatem pass file verification’? Uyves  Uwmo U Reevaluate after corrective action
Motes:

File Verifier Information

Yerifier name:

Company:
Address
ity State: i

Phone: Email:

Werifier signature;

MNext page requived only for systems that have been sampled for fieid verification
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ENERGY STAR GQuality Installation Verification Report (Page 3 of 3)
Required oy for systems that have been sampled for field verification

Field Verification

Do all model and serial numbers match thoze submitted on commissioning form? Uyves Hno

Refrigerant Charge Testing
Uzing one of these methods, verify that refrigerant charge meets Gl reguirements:

Subcooling method

Measurement: “FDB OEM goal: ‘FDB Deviation: F DB
=uperhest method
Measurement: “FDB OEM goal: ‘FDB Deviation: F DB

Meazurement method:
O observed contractor measurements oOr (| Independent meazurements made by verifier

Air Flow Testing

Uzing one of these methods, verify that air flowe meets Gl reguirements:

O TrueFlowe Pressure matching [with Duct Blaster] U Anemometer
CFan curve (| Temperature splt (heating only) O other:
Meszured air volume at evaporator: CFM

Measzurement method:
[ observed contractor measurements R ([l Independent measurements made by verifier

Duct Leakage Testing

Uszing one of these methods, verify that duct leakage is consistent with entries on commizsioning report:

L Duct Blaster O Blowver door subtraction U Ot
Post Installstion duct leakage: CFh
Meazurement method:

O observed contractor measurements oOr (| Independent measurements made by verifier
Does this system pass field verification™ Uves no U Reevaluste after corrective action

Motes:

Field Verifier Information

erifier name:;

Company;
Address;
City: State: Zip:

Phone: Email:

Yerifier signature:
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APPENDIX D: Sample ENERGY STAR Certificate

LEARN MORE AT
energystar.gov

Y

ENERGY STAR® Quality Installation

Congratulations! The installation of your new central

heating or air conditioning system meets ENERGY
STAR Quality Installation Guidelines and will save
energy, money, and help protect the environment.

Presented to:

A. Customer
123 Main Street

Town, State

Yerfled in April 2010

(signed]
Utility FProgram Manager
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APPENDIX E: ENERGY STAR Marketing Materials

Brochure
Side 1
ENERGY STAR®
QUALITY INSTALLATION:
CENTRAL HEATING &
WHAT IS ENERGY STAR? COOLING

ENERGY STAR is the government-backed program
that helps us all to save money and protect our
environment with energy-efficient products and
practices. Whether you are looking to replace

old appliances, remodel your home, or buy a new
house, ENERGY STAR can help.

Mare than 50 kinds of products, including lighting,
appliances, televisions, computers, heating and
cooling equipment, and even new homes, can eam
the ENERGY STAR label.

ENERGY STAR also offers best practice solutions,
like HVAC guality installation and home sealing, that
can make your home more comfortable and reduce
your energy costs.

For more information

CALL 888-STAR-YES
5 \J LEARN MORE AT
energystar.gov

U.5. Environmental Protection Agancy

and U.5. Dapartmant of Energy

The middle panel is left blank so EPA can customize the brochure for program partners with
their logo and contact information. Participating contractor information can be added below the
sponsor information.
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Side 2

ENERGY STAR Quality Installation

You may be familiar with the ENERGY STAR
label to help you select efficient heating and

cooling equipment. The new ENERGY STAR
Quality Installation guidelines help ensure that
your equipment is properly installed to deliver
comfaort, dependability and efficiency.

These guidelines, based on industry best

practices, help ensure that new equipment is:

* Correctly sized to meet your needs

* |nstalled with the proper amount of refrigerant
Operating with sufficient airflow in the system
Connected to a well-sealed duct system

If your local wtility company offers the

ENERGY STAR Quality Installation program,

you may be eligible for:

+ |ncentives toward your installation

+ |ndependent verification that your system
was installed correctly

* An ENERGY STAR certificate

GET COMFORT

When your heating and cooling equipment
is installed to meet ENERGY STAR Quality

Installation guidelines, you avoid common comfort

problems caused by poor quality installations.
The guidelines specify that heating and cooling
equipment is properly sized using standard
industry methods and ensure thatits duct system
is properly sealed.

Many believe that bigger is better when buying
new heating and cooling equipment, but your
system should be a custom fit for your home. A
properly sized system will keep you comfortable
and operate efficiently.

Poorly installed duct systems can also cause
comfort problems. Holes and gaps in air ducts
and disconnected duct connections will reduce
the amount of air delivered to each room. Sealing
air leaks and balancing air flows between rooms
can help ensure your heating or cooling system
delivers comfort throughout your home.

! ' Falkan Dutt Insulaton
14 Suppy Lagks
1 Kinks In Dactwark Rastrizting Aliow

i~ Fumtura Elekig Aogtmr

14 Lo at Famaoa & FHar Slot and
Durt Tapa Falira

Common Duct Problems

GET DEPENDABILITY

When your equipment is installed to meet ENERGY
STAR Quality Installation guidelines, you avoid
installation problems that could reduce the life of your
equipment. Modern furnaces, heat pumps and air
conditioners are designed to deliver years of service,
but incorrect sizing or installation can put stress on
system components and shorten equipment life.

GET ENERGY EFFICIENCY

When your system is installed correctly, you
avoid common problems that can reduce

the operating efficiency of your equipment.
The charts below show typical losses in
systems that aren't installed to ENERGY STAR
guidelines.

Typical Air Conditioner or Heat Pump Installation
anergy lost to improper
refrigerant level
% |II energy lest te impreper
_~ equipment sizing

canlingheating
delivered
3%

Typical Furnace Installation
__ energy lest o

duct leakage
15%

heating delivered
5%

Ouality instalations help deliver the eguipment’s
full potential.
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Bid Comparison Checklist

'd ™

Heating & Air Conditioning Installation Bid Comparison Checklist

When you purchase a new heating or cooling system, you expect high performance. Unfortunately, maore than half of
new systems in U.S5. homes do not perform to their rated efficiency as a result of improper installation. In fact, improper
installation can reduce performance by as much as 30%. This not only affects your utility bills, but can lead to a variety
of comfort problems, including insufficient dehumidification, dust from leaking ductwork, and poor air distribution.

&5k the contractors bidding for your business it they follow ENERGY STAR® Quality Installation Guidelines
{wwiw . energystar.gov/gispec) to ensure that you are not buying just a piece of eqguipment but a properly installed heating
and cooling system that provides comfort and efficiency. Ask the following questions to each contractor:

Contractor A: Contractor B: Contractor C:

Contact: Contact: Contact:

Phone: Phone: Phone:

EQUIPMENT A|B | C

Do you offer ENERGY STAR gualified equipment?

Will you measure my home and calculate the correct size for my equipment using Manual J?!

'Will you install a properly matched indoor coil and outdoor unit?? (AC & heat pump only)

Will you test to determine the maximum system size that can be installed with my existing ductwork?

Will you install new refrigerant lines rather than reusing existing lines?

Will you install and help me to set up an EMERGY STAR qualified programmable thermostat|s) (if not already
in use)?

Will you congider if zoning, with separate temperature controls for different areas, would be appropriate for
my home?

Will you provide me with information on any local rebate programs for which | might be eligible?

DUCT WORK
Will you check for damage to existing ductwork and duct insulation, and make repairs if necessary?

If insulating ducts, will you seal all duct seams first?

Will you test to confirm that duct leakage does not exceed recommended levels??
VERIFICATION & MAINTENAMNCE

Will you show me how to replace the air filter(s) in my new system?

After installation, will you leave all manuals with me and provide documentation of installation procedures,
including Manual J calculations, AHRI certificate, and records of any measurements or testing?

Do you offer third-party verification that my systemn was properly installed and set up?
Will vou confirm proper levels of refrigerant and airflow across the coil? [AC & heat pump only)
MOTES

ks A

! Proper equipment size is vital for mawimizing efficiency and comfort. To size your new system. the contractor should calculate your home's heating and coofing
lazds using the &ir Conditioning Contractors of &menca (ACCA) Manual J ar equivalent.

: Your contracter should provide an Air Conditioning, Heating and Refrigeration Institute [AHRI) certificate to document that youwr systemn was properly matched.

~ Duct seal ry is essential to the operation of your heating and cooling system. In most cases. it is recommended that total duct leakage be no more than 20%.

EMERGY 5TAR is sponsored by the U5, Environmental Protection Agency and the U5
Department of Energy. For more information, visit www.energystar.gov. LEARN MORE A'T

energystar.gov
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APPENDIX F. Sample Case Studies

ENERGY STAR

CASE STUDY
ENERGY STAR®
HVAC Quality Installation

Finally Finding Comfort

Moreno Valley, CA

Soon after Linda and her family bought their new house 25
years ago they found that two rooms were consistently
either too cold or too hot. A few years ago, they upgraded
to new double-paned windows, with the hopes that it would
solve their comfort problems. But they found that the
improvement was minor. Those rooms were “driving us
nuts,” said Linda.

Last year, the family decided to upgrade the home's
furnace and air conditioner. Linda looked to her electric
utility company, Southern California Edison (SCE), to help
find a quality confractor. SCE offers an ENERGY STAR
Quality Installation program to provide maximum efficiency
and comfort in heating, ventilation and air conditioning
(HVAC) systems. On the utility’s website, www ac-
quality.com, customers can see a list of participating
contractors who have been trained to offer this specialized
service. Linda called several contractors from the list and
also checked with the Better Business Bureau. Ultimately,
she selected JBS Mechanical, based in San Bernardino,
CA.

JBS Mechanical staff began by conducting a
comprehensive assessment of Linda’s home and the
existing HVAC system. This assessment included
collecting information about the home to determine the
appropriate equipment size and measuring air flow and
leakage in the duct system.

In Linda’s home, JBS technicians found that the air
conditioner was oversized and the ductwork was
undersized and leaking 30% of the air into the aftic. As a
result, conditioned air was not being well distributed
throughout the entire house. So, in addition to replacing
the old arr conditioner and furnace with new, properly

sized, high efficiency models, they also redesigned and
replaced ductwork to provide adequate air flow throughout
the house and reduce leakage. During installation, the
technicians also made sure that the system refrigerant was
properly charged and air flow in the system was correct. ‘It
now works great! Changing the ductwork made a big
difference,” Linda said. JBS submitted the installation file
to SCE and Linda earned a rebate toward the cost of her
new installation.

After the system was installed, SCE conducted
independent testing to verify that the system passed the
ENERGY STAR Quality Installation requirements. “With the
ENERGY STAR program, we felt we had back up people
with us to make sure the system that was installed
correctly. We had the program on our side,” said Linda.

Now, Linda and her family are comfortable in their entire
home all year round. Linda highly recommends the Quality
Installation program, “It's just great. It's not just the rebate
money. It's the confidence it gives you in the company
putting the system in”

The ENERGY STAR Quality Installation program is offered
by EPA in partnership with utility companies in several
states. Benefits of the program include:

> Up to 30% savings on heating and cooling costs

> Increased comfort throughout the home

> Improved system efficiency and air distribution

To find out more about HYAC Quality Installation,
visit www.energystar.gov/HVACQI
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ENERGY STAR

CASE STUDY
ENERGY STAR®

HVAC Quality Installation

Getting the Right Fit with Quality Installation

Southampton, MA

Ned and Nancy Polan contacted several confractors after
deciding to install central air conditioning in their house.
Wilson Services, based in Northampton, MA, set
themselves apart by taking measurements of each room in
the house and doing calculations to determine the
appropriate equipment. The Polans received a range of
equipment recommendations and price proposals,
including one for significantly larger and more expensive air
conditioning equipment, but they had more confidence in
the system recommended by Wilson Services because of
their thorough approach. “Of four contractors, only one did
any kind of measurements,” Ned said. Wilson Services
explained that for optimal performance a system should be
designed and sized properly for the home, and that bigger
equipment is not always better.

The Polans wanted an efficient system, so they asked
about ENERGY STAR equipment. Their contractor told
them that in addition to selecting equipment with a high
efficiency rating, he could ensure that the whole system
would operate more efficiently by performing an ENERGY
STAR Quality Installation. The ENERGY STAR Quality
Installation program is offered by Western Massachusetts
Electric Company through the COOL SMART program.
Wilson Services is one of the contractors trained to offer
this specialized service to provide maximum efficiency and
comfort in heating, ventilation and air conditioning (HVAC)
systems.

The measurements and sizing calculations performed by
Wilson Services were the first steps for ENERGY STAR
Quality Installation. Then during installation, the contractor
sealed the ductwork to minimize leakage of cooled air and

tested to make sure that the new system had proper levels
of arr flow and refrigerant.

After the installation, COOL SMART staff conducted
independent testing to verify that the system passed the
ENERGY STAR Quality Installation requirements. The
Polans valued the testing done by the COOL SMART
technician. "He was super. It was great to have someone
independent checking to make sure things were done
right” Then Wilson Services submitted the installation file
to COOL SMART and the Polans earned rebates toward
the cost of their equipment and installation.

A year later, after a hot, humid summer, the Polans are
very happy with their new air conditioning system. When
asked if they would recommend the ENERGY STAR
Quality Installation program and their contractor, Ned said
‘Absolutely, and | already have!”

The ENERGY STAR Quality Installation program is offered
by EPA in partnership with utility companies in several
states. Benefits of the program include:

» Up to 30% savings on heating and cooling costs

» Increased comfort throughout the home

» Improved system efficiency and air distribution

To find out more about HYAC Quality Installation,
visit www.energystar.gov/HVACQI
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APPENDIX G: Verification Process

ENERGY STAR HVAC QI
e . Participating contractor submits required
Verification Flowchart documentation to the program partner for

verification

A 4

| Submissions are verified using the specified
sampling rates for the participating contractor

verification protocols

Inform contractor and\

Documentation is verified
using level 1 verification
protocols

Installation and documentation
are verified using level 2

Inform contractor and

provide feedback for
possible remediation

provide feedback for
possible remediation

Contractor fixes the
Installation per the
verification feedback

Contractor cannot fix
the installation per the
verification feedback.

Contractor fixes the
Installation per the
verification feedback

Contractor cannot fix
the installation per the
verification feedback.

A 4

Inform contractor that the
installation has met the ENERGY STAR
Guidelines and that a certificate will be
issued to the customer

Program partner may issue
certificate to the consumer

> Program partner may not issue N
certificate to consumer
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APPENDIX H: Program Plan Outline and Key Design
Elements

This resource is designed to assist potential and current ESQI program partners in developing
and refining program plans for their local markets. Each section highlights important
considerations and questions that partners need to address in their program plans. Refer to the
ESQI Partnership Agreement for specific areas that must be included in the program plan
submission to EPA.

Introduction Program Partner Information
» Type of organization (e.g. non-profit, utility, state energy office, etc)
» Overall goals and objectives for the program

Program Approach to delivering ESQI in your target market(s)

Framework » Describe related programs and/or pre-existing infrastructure (e.g. trade
organizations, training centers, and other residential energy efficiency
programs)

* Program co-branding or coordination with any other pre-existing or
future programs (e.g. utility/state programs)

» Describe what program functions will be delivered by the partner, 3rd
party administrator/implementer, and other organizations

* Identify and assess market barriers to delivering the program. Address
how to overcome these barriers and the benefits associated.

Target Market Program Delivery

« Territory, metropolitan area, or service area

» Electricity rates, housing and population demographics, etc.
» Identify market influencers, trade allies, and stakeholders.

Program timetable for delivering ESQI to the target market(s)?

* Key dates

* Timeline for delivery of essential activities and deliverables (e.g.
program launch, contractor recruiting, contractor training, marketing
kickoff)

Estimated Budget | program Budget

» Source and duration of program funding
* Budget expenditures breakdown (Note: this is not required in the plan
submitted to EPA)
- Program design
- Program administration and management
- Quality assurance
- Program development
- Marketing
- Incentives (contractor and/or homeowner incentives)
- Monitoring and evaluation

. - Tracking and reporting
Goals and Savings

Target
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Program Goals

» Number of contractors participating by year
» Number of jobs completed by year

* Projected kWh and KW savings

Delivery Process

Describe the overall program process for homeowners?

» Standard operating procedures and/or protocols

» Management of consumer inquiries (lead generation process)

* Program marketing materials for homeowners, such as brochures, bill
inserts, etc. (provide samples)

Infrastructure
Development

Participation
Requirements

Contractor Recruitment

* Process for identifying and recruiting contractors (Are there key local

organizations to assist in recruiting?)

» Describe contractor incentives, if any (e.g. Consider performance based
incentives)

* Are there barriers to contractor recruitment? (What will encourage
contractors to participate?)

Contractors Training

» Describe contractor training and qualification process (e.g. types of
training, duration, topics, and materials)

» Describe organization delivering training

* ldentify trainers. Evaluate qualifications and experience.

» Identify training curriculum and other tools.

» Consider hands-on training options and contractor mentoring period

Contractor requirements and process for participation

» Describe required training / certifications

* Provide program participation agreement

* Participation criteria, participant and partner roles, expectations, etc.
* Procedures for terminating participation if necessary

Quality Assurance
Strategy

Field Inspection

Reporting
Procedures

Ensuring contractors meet program requirements
» Describe quality assurance measures

Inspection and Evaluation of Installations

« Identify organization or individuals delivering quality assurance on
contractors (describe their qualifications)

» Describe contractor field inspection/verification process and frequency

* Describe how the program addresses homeowners’
satisfaction/dissatisfaction with work

* Develop homeowner complaint protocol

What is the reporting process for ESQI work performed by participating
contractors?

* Develop reporting procedures

* Ensure proper accounting and reporting by contractors

* Process for reviewing completed installation reports
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Marketing Strategy

Incentive Strategy

What are the marketing strategies and methods for building program

recognition among both contractors and homeowners?

» Describe how ESQI program will be communicated in sales and
marketing materials and Web sites

» Consider what materials will be developed and/or used by contractors to
deliver information to homeowners about the program

» What other sales and marketing strategies will be used to recruit
contractors and attract homeowners to the program?

What incentives are being offered through the program? (Note: this is not

required in the implementation plan submitted to EPA.)

» Consider contractor incentives for participation, training, completed jobs,
and/or reporting

* Consider rebates, special financing or buy-downs of home improvement
loans for consumers

Program Evaluation

How will program success be evaluated each year?

* Required cost-effectiveness tests (If so, describe the tests)

» Performance against established program goals/metrics (participation,
jobs, savings)

 Accounting for non-energy savings related benefits
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